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Jet Physics in Heavy Ion Collisions:
Where are we? Where are we going?

Many thanks to Yang-Ting Chien, Yacine Mehtar-Tani for the discussions 
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Weak Coupling vs. Strong Coupling Limit
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Perturbative QCD

Weak coupling limit

Holographic calculation
Strong coupling limit

ñAdS/CFT drag forceò

ñRadiative energy lossò

ñCollisional energy lossò

Note: both processes happen simultaneously
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Jet quenching mechanism (before QGP property extraction)
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Medium Response
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Medium Recoil

without Re-scattering

We also donôt know how much the medium response (recoil) plays a 

role in the description of the jet quenching observables

and how to describe it correctly
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ñReheating the QGPò
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éand the hadronization of them in QGP

AdSdrag
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Charged Particle and Jet RAA
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Impression: with tuning, models with 

different underlying physics could fit the 

data (both strong and weak coupling calculations)
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Heavy Flavor Meson RAA
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ÅBoth weak and strong coupling based models describe the charged hadron, 

charm and beauty meson RAA data

ÅWithin pQCD world, models with very different level of complexity describe the data

ÅNo significant difference between beauty and inclusive (di-)jet results 

(not shown, need better accuracy)
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Photon-Jet Momentum Balance
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Å Different conclusions between CMS and 

ATLAS at low xjɔ

Å Example: HYBRID (AdS/CFT drag) model 

describes CMS data almost perfectly; 

inconsistent with ATLAS preliminary results 

at lowest Xj�� ~ 0.5

Å Note the difference in the photon pT and jet 

pT selection between CMS and ATLAS

Resolution Unfolded 

ATLAS Data vs. Theory

CMS vs.

Smeared Theory
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